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Decision-Makers’ Perceptions in the Formulation of 
Prequalification Criteria 
 
Abstract:   
Contractor prequalification involves the establishment of a standard for measuring and 
assessing the capabilities of potential tenderers. The required standard is based on a set of 
PreQualification Criteria (PQC) that is intended to reflect the objectives of the client and the 
requirements of the project. However, many prequalifiers compile a set of PQC according to 
their own idiosyncratic perceptions of the importance of individual PQC.  As a result, sets of 
PQC, and hence prequalification standards, vary between prequalifiers. This paper reports on 
an investigation of the nature of the divergencies of the perceived importance of individual 
PQC by different groups of prequalifiers via a large-scale empirical survey conducted in the 
United Kingdom. The results support the conclusion that there are significant systematic 
differences between groups of prequalifiers, with the individual PQC that contribute most to 
the differences being the method of procurement, size of project, standard of quality, 
financial stability, project complexity, claim and contractual dispute and length of time in 
business.  
 
Keywords:  Contractor prequalification, decision criteria, discriminant analysis 
 
 
INTRODUCTION 
 
The identification of a suitable and capable contractor for a construction project is a crucial 
but difficult task. Each construction firm has his own strengths and weaknesses, and it is 
prudent for clients to carry out an assessment of these in advance.  With open tendering, this 
is necessarily done at bid evaluation stage.  In the United Kingdom (UK) and many other 
countries, selective tendering is preferred.  This provides an opportunity to assess 
contractors’ eligibility prior to bidding.  A formal assessment made at this time is by a 
process that is commonly known as ‘prequalification’. 
 
The prequalification process is aimed at selecting a limited number of contractors who are 
each financially and technically capable of carrying out and completing the contract work 
satisfactorily and with whom the client could enter into a contract (Ng et al, 1995).  It should 
be based on an established set of prequalification criteria (PQC) that correspond with the 
client's organisational objectives and project requirements (Russell, 1996). However, the 
majority of clients use PQC that have been adopted as a result of ad hoc decision-making 
(Russell and Skibniewski, 1988). A survey conducted by Ng (1996) found over 90% of the 
UK clients sampled use their own idiosyncratic sets of PQC in practice, with “experiential 
knowledge” being the most common basis for their development.  The result is that PQC 
selection is more a form of art than a result of scientific investigation.  Also, since the 
training, background and experience of prequalifiers varies considerably, the PQC used by 
prequalifiers varies equally. 
 
Latham (1994) recommends rationalising the practice of prequalification into a single system 
that will accommodate the special interests of particular clients. This has encouraged several 
researchers to seek a standard set of PQC (Holt et al, 1994; Liston, 1994; Hatush and 
Skitmore, 1997). Government guidelines in the form of the Contractor Management 
Information System (Department of Environment, 1992) and the Prequalification Criteria for 
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Contractors and Subcontractors (Construction Industry Development Agency, 1993) have 
also emerged in an attempt to rationalise the PQC in the UK and Australia respectively.  
 
Several research studies have examined the relative importance of individual PQC by 
empirical survey (Holt et al, 1994; Russell et al, 1992). These have attempted to establish 
weighting factors and a rank ordering of individual PQC by averaging the perceptions of the 
prequalifiers surveyed. The major drawback, however, has been that a low rating given by 
one prequalifier is compensated by a high rating given by another, bringing into question the 
reliability of the results obtained by this method.  Also, it is not known whether such 
differences are systematic in any way.  This is an important issue.  If, for example, public and 
private sector clients groups are significantly different between groups but remain consistent 
within each group, this implies the need for a different set of PQC for each group. 
 
To improve the reliability of the measures of relative importance and examine the tenability 
of a universally common set of PQC for use in practice, it is necessary to investigate the 
divergence of PQC relative importance scores provided by different types of prequalifiers. To 
this end a postal questionnaire survey was conducted in the UK and the respondents were 
classified according to their professional disciplines. A discriminant analysis was used to 
identify the significant differences and similarities between the various groups of 
prequalifiers’ perceptions of the importance of individual PQC. This paper reports on the 
results of this analysis, demonstrating that, for the sample surveyed, significant differences 
do exist between the groups, the individual PQC contributing most to the differences being 
the method of procurement, size of project, standard of quality, financial stability, project 
complexity, claim and contractual dispute and length of time in business.  
 
 
 
PREQUALIFIERS' PERCEPTION OF INDIVIDUAL PQC IMPORTANCE 
 
According to Russell and Skibniewski (1988), the discipline and training of prequalifiers has 
an influence on the PQC selected.  This is to be expected different prequalifiers have 
different degrees of knowledge of the technical aspects involved, such as the complexity of a 
project and the procurement strategy used. Also, it is known that, when laypeople are likely 
to divide the world into clear-cut categories, 'experts' work with less distinctive concepts 
(Murphy and Wright, 1984). This suggests that the more knowledgeable and experienced 
construction professionals will focus more holistically on the collective features of a project 
when selecting PQC while those less knowledgeable and experienced will tend to focus on 
the distinctive features of a project. 
 
Distinction in perception may also exist between the clients and consultants. Although 
consultants should know their clients’ objectives and project requirements before the PQC 
are selected, this is not always the case in practice as misunderstandings frequently occur. 
This could lead to the selection of PQC that are not directly relevant to the predefined project 
objectives.  
 
Not only do different people differ in their type and degree of expertise, but also an 
apparently homogeneous group of experts may hold a dual representation of the same 
concept (Ruth and Bruce, 1995). Decision-makers vary in their attitude to, and perception of, 
risk (Raftery and Ng, 1993) - some prequalifiers are risk-averse while some are risk-seeking. 
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It is possible therefore that a prequalifier’s risk attitude can affect the level of importance 
placed on the PQC used (Ng, 1996). For example, the competitiveness of tenders can be a 
key criterion for risk seekers while those averse to risk may consider financial stability and 
management capabilities as the most important PQC. 
  
 
METHODOLOGY 
 
The aim of the research was to establish whether the selection of individual PQC is affected 
by (1) the discipline and training of prequalifiers, (2) consultants’ misinterpretation of the 
requirements of their clients or projects, and (3) individual preferences.  A postal 
questionnaire survey was carried out in the UK.  This covered five categories of 
organisations believed to have extensive experience in contractor prequalification. These 
categories comprised private and public sector clients, and architectural, civil engineering 
and quantity surveying practices. Samples of 100 for each category were randomly selected 
from the relevant trade directories (Building Economics Bureau, 1987; Institution of Civil 
Engineers, 1990; Royal Institution of Chartered Surveyors, 1991; New Civil Engineers and 
New Builder, 1993; New Builder, 1994).  
 
Respondents were asked to rate the importance of a list of thirty-five individual PQC 
(Appendix I) on a scale of zero to five, zero being not important and five being the most 
important. The list was compiled from previous research studies (McCanlis, 1974; Hong 
Kong Housing Authority, 1992; Ng and Skitmore, 1995; Russell and Skibniewski, 1990) and 
25 sets of prequalification documents collected in the UK (Ng, 1996). To ensure that the 
listed PQC truly reflects those used in practice, two in-house and four independent experts in 
contractor prequalification piloted the questionnaire. These experts considered the 
intelligibility and representativeness of the listed PQC, and modifications were incorporated 
into the final version of the questionnaire. In addition, respondents were encouraged to add to 
the list any other PQC they considered to be important.  
 
192 (38.4%) completed questionnaires were returned. The respondents comprised 35 architects, 
44 civil engineers, 65 quantity surveyors, 39 project managers, 4 building services engineers and 
5 businessmen. The large number of responses received from the architect, civil engineer, 
quantity surveyor and project management groups was taken to indicate that these four 
disciplines were the most actively involved in the prequalification process.  
 
A discriminant analysis was used to identify the overall differences and similarities between the 
different disciplinary group responses. Discriminant analysis is a broad term that refers to several 
closely related statistical techniques, including (1) those used for interpreting the differences 
between two or more a priori groupings of respondents (the disciplinary groups in this case) and 
(2) those used to allocate previously unclassified respondents into a priori groupings (Klecka, 
1980).  The salient group differences are established via the identification of a set of 
characteristics (discriminating variables) which are weighted and linearly combined in such a 
way as to forced the groups to be as statistically distinct as possible. For the purpose of 
classification, one or more mathematical equations are derived from the analysis. These 
equations are called discriminant functions and they serve to combine the group characteristics to 
enable a prediction to be made of the group to which the subject belongs.  This prediction can 
then be compared with the subject's actual group to give a measure of the accuracy of the 
prediction and hence the discriminating ability reliability of each group characteristic. 
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In this study, discriminant analysis was used for distinguishing the differences in the perception 
between the four expert groups, i.e. (i) architect, (ii) civil engineer, (iii) quantity surveyor and 
(iv) project manager. An attempt was also made to identify the similarity among (a) building 
services engineer, (b) businessman and the other four expert groups through the classification of 
subjects from (a) and (b) into Groups (i) - (iv). 
 
 
DIVERGENCES BETWEEN THE VARIOUS DISCIPLINES 
 
Although six disciplinary groups were targeted, the low response rates from the building services 
engineers and the businessmen groups precluded their inclusion in the analysis.  The responses to 
the thirty-five PQC listed in the questionnaire were then examined for their ability to 
discriminate between the four remaining four disciplinary groups. 
 
 
Existence of Group Differences  
 
The discriminant analysis derives one or more canonical discriminant functions from the data.  A 
canonical discriminant function is a linear combination of the discriminating variables that are 
formed to satisfy certain conditions. Despite each discriminant function having its own 
discriminating power, some of these may lack statistical significance. The significance of 
discriminant functions is conventionally determined by the eigenvalues and Wilks' lambda. 
 
The eigenvalues and their associated canonical correlation coefficients denote the relative 
discriminatory power of each function. As a general rule, functions with larger eigenvalues have 
greater dicriminatory power.  The results shown in Table 1 therefore indicate that Function 1, 
with an eigenvalue of 1.054, is the most powerful discriminant. Function 2, with an eigenvalue of 
0.430, has the next greatest discrimination power. Function 3, with an eigenvalue of 0.343, has 
the least discriminating power. The percentage of variance explained provides an indication of 
the relative importance of the associated function. As shown in Table 1, Function 1 contains 
57.7% of the total discriminating power. The cumulative percentage of Functions 1 and 2 
accounts for 81.2% of the total discriminating power, the first eigenvalue being 2.5 times greater 
than the eigenvalue of Function 2.  Function 1 eigenvalue is 3.1 times greater than Function 3, 
which again suggests that Function 3 is a weak discriminant.  
 
Table 1  Eigenvalues of the three discriminant functions 
 
The substantive utility of a discriminant function can also be judged by examining the canonical 
correlation coefficient. This coefficient is a measure of association that summarises the degree of 
relatedness between the groups and the discriminant function. A zero value denotes no 
relationship at all, while large numbers represent increasing degrees of association, with 1.0 
being the maximum. A high coefficient (0.716) for Function 1 indicates that this function has a 
strong relationship with the groups. Function 3 has a rather low value (0.505), yet again 
confirming a weak association with the groups. 
 
Wilks' lambda provides a measure of the discriminating power of the original variables not 
yet removed by the discriminant function. Values of Wilks' lambda that are near zero denote 
high discrimination. When Wilks' lambda equals 1.0, there are no differences at all. The 
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results shown in Table 2 confirm that Function 1 has the highest discriminating power, with 
the value of Wilks' lambda equal to 0.254. It is necessary to investigate whether enough 
residual discriminating power remains to justify the use of further functions. Wilks' lambda 
value for Functions 2 is 0.521. This value is high, indicating that the remaining information 
about group differences may not be worth pursuing. 
 
Table 2  Wilks' lambda of the three discriminant functions 
 
Wilks' lambda can be transformed into a chi-square statistic for a test of significance. The 
significance level of 0.030 shown in Table 2 confirms that the first function is statistically 
significant.  The significant level of 0.628 for the second function however indicates that this 
function would not significantly improve our ability to discriminate between the groups. The 
implication therefore is that Function 1 can represent all of the observed differences between 
the groups. 
 
Further evidence about the group differences can be derived from the group centroids. These 
are the mean discriminant scores for each group on the respective function. Since each 
centroid represents the typical position for its group, the differences among the groups in 
relation to a particular discriminant function can be identified.  
 
The locations of group centroids are more easily visualised after plotting them on a territorial 
map. Figure 1 provides the territorial map of the four groups of disciplines. The horizontal 
dimension represents Function 1 while the vertical dimension represents Function 2. The 
asterisks denote the four group centroids, and the numbers symbolise the boundaries of the 
groups.  
 
Visual inspection of the territorial map confirms that the centroids are well separated and 
there is no obvious overlap of the groups. When examining the relationships between the 
group centroids and Function 1, the centroid of the civil engineer and project manager groups 
are on the positive side of the scale whereas the architect and quantity surveyor groups are 
located on the negative side of the scale. This provides a clear indication that the perceptions 
of various disciplines under consideration are different.  
 
Figure 1  Territorial map of different groups of disciplines 
 
The centroids of the four groups of disciplines are shown in Table 3. An obvious difference 
can be found between the civil engineer group (+1.124) and quantity surveyor group (-1.163) 
as they are at the opposite ends of the continuum. The centroids of architect group (-0.475) 
and project manager group (-0.929) lie around zero indicating that these are somewhat 
neutral to Function 1. 
  
Table 3  Functions at group centroids 
 
PQC Contributing Most Variances 
 
The standardised discriminant function coefficient represents the relative contribution of the 
associated variable to that function. The sign merely denotes whether the variable is making a 
positive or negative contribution.  
 
 7
For Function 1, 'method of procurement' (-0.946) contributes most to the difference (Table 4). 
'Size of project' (-0.632) is the next in the rank order. These are followed by 'standard of 
quality' (-0.586), 'financial stability' (-0.556), and 'project complexity' (+0.538). 'Claims and 
contractual disputes' (+0.484) and 'length of time in business' (+0.476) also contribute 
significantly to the differences.  
 
Table 4  Standardised canonical discriminant function coefficients 
 
The structure coefficient can be used to determine how closely a variable and a discriminant 
function are related. When the absolute magnitude of the coefficient is very large (near +1.0 
or -1.0), the function is carrying nearly the same amount of information as the variable. When 
the coefficient is near zero, the variable and function have very little in common. 
 
For Function 1, 'method of procurement' (-0.345), 'health and safety' (+0.257), 'previous 
debarment' (+0.234), 'quality assurance and control' (+0.185) and 'performance' (+0.175) are 
the dominant variables (refer to Table 5). The negative sign of 'method of procurement' 
suggests that Function 1 can be regarded as an 'anti-qualitative information' dimension. 
'Health and safety' (+0.257), 'previous debarment' (+0.234), 'quality assurance and control' 
also have large coefficients but with a positive sign, reinforcing the interpretation of  
Function 1 as a 'pro-quantitative and factual information' dimension. 
 
Table 5  Structure coefficients 
 
Classification of Building Services Engineers and Businessmen 
 
Despite the building services engineers and businessmen being excluded from the initial 
analysis, discriminant analysis enables us to determine whether these groups of people share 
any similarities with the other four disciplinary groups. This is achieved by classifying the 
cases into the known categories. 
 
The use of discriminant analysis as a classification technique comes after the initial 
computation. Once a set of variables is found which provides satisfactory discrimination 
between cases with known group memberships, a classification function can be derived 
which will permit the classification of new cases with unknown memberships.  
 
The unstandardised coefficients for Function 1 are used to obtain a discriminant score for the 
function by multiplying each coefficient by the respective variable value and summing the 
products plus the constant. The discriminant function derived from the unstandardised 
coefficients for Function 1 was:  
 
DF  = 0.587x1 + 0.320x2 – 0.147x3 – 0.243x4 + 0.590x5 – 0.753x6 – 0.066x7 
– 0.126x8 + 0.250x9 – 0.329x10 – 0.220x11 + 0.531x12 + 0.104x13 – 
0.326x14 + 0.466x15 + 0.141x16 – 0.222x17 + 0.174x18 + 0.425x19 + 
0.028x20 + 0.090x21 – 0.700x22 + 0.608x23 + 0.045x24 – 0.630x25 + 
0.112x26 + 0.356x27 – 0.947x28 – 0.169x29 + 0.409x30 – 0.019x31 – 
0.328x32 + 0.325x33 – 0.069x34 + 0.554x35 – 3.262 (1) 
 
where:  DF = Discriminant function, x1 - x35 = PQC as shown in Appendix I, Constant = 
3.262 
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The discriminant score locates the case (prequalifier) on the continuum representing the 
function, i.e. to classify the building services engineers and businessmen. This can be done 
by calculating the discriminant score for each prequalifier in these two groups, using the 
discriminant coefficients derived above and comparing it to the mean (average) score for 
each of the known groups, i.e. architects, civil engineers, quantity surveyors and project 
managers. The respondents can then be classified into the group with the pattern most similar 
to their own. 
 
The results in Table 6 show that, among the four building services engineers, only 
respondents 1 and 2 are similar to civil engineer and quantity surveyor groups respectively. 
The discriminant scores of respondents 3 and 4 vary considerably when compared with the 
centroids of the other four groups, which indicates that they have their own perception in 
PQC selection. For businessmen, only respondents A and B have discriminant scores that are 
relatively closer to the group centroids of project manager and quantity surveyor groups 
respectively, while the discriminant scores of respondents C, D and E are different from the 
rest of the groups.  
 
Table 6  Classification of building services engineer and businessman 
 
 
CONSISTENCY OF CLIENTS AND CONSULTANTS 
 
The respondents were regrouped according to their prequalification roles, i.e. client or 
consultant. A total of 77 respondents indicated they were client prequalifiers while 115 
respondents were consultant prequalifiers. The data was reanalysed using discriminant 
analysis to establish the consistency between the client and consultant groups.  
 
Function 1, with an eigenvalue of 0.972, was the only discriminant function derived. The 
canonical correlation (0.702) indicates a high degree of association between the client and 
consultant groups, and Wilks' lambda (0.507) shows that Function 1 has some discriminating 
power. This corresponds to a chi-square of 72.979 with a significance level of zero, 
indicating that Function 1 is statistically significant.  
 
The values of the standardised discriminant function coefficients (Table 7) indicate that 
'failed contract' (+0.582), 'financial stability' (+0.532), 'capacity of work' (+0.463), 
'reputation' (-0.454), 'resources' (-0.397), 'specialised trade' (+0.369), 'amount of 
subcontracting work' (-0.363) and 'quality assurance and control' (0.353) are the variables 
(PQC) that provide the greatest contribution.  
 
Table 7  Standardised canonical discriminant function coefficients (client & consultant) 
 
 
INDIVIDUAL PREFERENCES 
 
To identify differences in individual preferences within the groups, the predicted group is 
compared with the actual group for each respondent. The procedure for classification 
involves the use of a separate linear combination of the discriminating variables for each 
group. These produce a probability of membership of the respective group, the case being 
assigned to the group with the highest probability.  
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The classification matrix was examined to establish the accuracy of the classification 
procedure. The classification matrix is derived by taking the known cases and applying the 
classification rules on them. The proportion of cases correctly classified indicates the 
accuracy of the procedure and indirectly confirms the degrees of group separation. The 
magnitude of this percentage is then judged in relation to the expected percentage of correct 
classifications if assignments were made randomly.  
 
Since there are only four groups, there is a 25% expectation of correct predictions by pure 
random assignment. As shown in Table 8, 66.2% of quantity surveyor, 64.1% of project 
manager, 59.1% of civil engineer, and 48.6% of architect have been correctly classified. In 
total, a 60.7% of original grouped cases are correctly classified. Therefore, although 
prequalifiers have their own preferences in selecting their PQC, there is a high degree of 
consistency within a group.  
 
Table 8  Classification matrix 
 
 
CONCLUSIONS 
 
This paper examined the divergence of prequalifiers in the selection of PQC for the process 
of contractor prequalification. The results indicate that there are significant differences in 
perceptions between the groups of architects, civil engineers, quantity surveyors and project 
managers. The most extreme variation was found between the civil engineer and quantity 
surveyor groups. These two groups of experts have virtually opposite perception on the 
importance of PQC. This may be due to differences between civil engineers’ and quantity 
surveyors’ training and expertise. It is possible, for example, that civil engineers may be 
more interested in contractors' technical and managerial capabilities, while quantity surveyors 
may focus on their financial soundness instead.  
 
The PQC contributing the most to the differences are method of procurement, size of project, 
standard of quality, financial stability, project's complexity, claim and contractual dispute and 
length of time in business.  
 
A discriminant function was derived to establish whether the building services engineers and 
businessmen groups share any similarities with the architect, civil engineer, quantity surveyor 
and project manager groups. The results show that these two groups of prequalifiers have 
their distinctive perception on PQC selection. However, since the response rates in this case 
were rather low, further investigation is needed involving the collection of more data from 
building services engineers and businessmen.  
 
The analysis also indicated a significant difference in perception between the client and 
consultant groups. Major variations in PQC here include failed contract, financial stability, 
capacity of work, reputation, resources, specialised trade, amount of subcontracting work and 
quality assurance and control. Consultants either overestimated or underestimated the 
importance of these PQC relative to the clients. 
 
The results of classification showed that the majority of the original grouped cases were 
correctly classified, indicating that prequalifiers within the same group are consistent. 
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Individual perception does not seriously affect the consistency of selection of PQC within the 
architect, civil engineer, quantity surveyor and project manager groups. 
As the training and expertise of different construction professionals varies, the emphasis 
placed on the PQC may not be the same. The differences in perceptions may lead to 
inconsistent basis for the assessment of candidate contractors and could affect the results in 
the selection of tenderers. While a single system for contractor prequalification as proposed 
by Latham (1994) should be developed, the establishment of flexible weighting schemes by 
which different emphases can be accommodated to suit the requirements of clients and 
projects is desirable.  
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Function Eigenvalue % of Variance Cumulative % Canonical 
Correlation 
1 1.054 57.7 57.7 0.716 
2 0.430 23.5 81.2 0.548 
3 0.343 18.8 100.0 0.505 
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Test of 
Functions 
Wilks' 
Lambda 
Chi-square df Significance 
1 through 3 0.254 133.797 105 0.030 
2 through 3 0.521 63.623 68 0.628 
   3 0.745 28.758 33 0.678 
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Type of organisation Function 1 
Architect -0.475 
Civil engineer 1.124 
Quantity surveyor -1.163 
Project manager 0.929 
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Discriminating variables Function 1 
Performance 0.312 
Quality assurance and control 0.293 
Reputation -0.120 
Integrity -0.209 
Stability of firm 0.425 
Financial stability -0.556 
Credit rating -0.075 
Working capital -0.141 
Resources 0.168 
Management capability -0.236 
Location -0.243 
Length of time in business 0.476 
Capacity of work 0.070 
Co-operative outlook -0.356 
Claims and contractual dispute 0.484 
Response to instruction 0.127 
Relationship with subcontractors -0.235 
Relationship with consultant 0.186 
Relationship with client 0.369 
Progress of work 0.021 
Type of project 0.083 
Size of project -0.632 
Project’s complexity 0.538 
Level of technology 0.043 
Standard of quality -0.586 
Specialised trade 0.134 
Amount of subcontracting work 0.398 
Method of procurement -0.946 
Form of contract -0.176 
Previous debarment 0.446 
Failed contract -0.019 
Fraudulent activities -0.288 
Competitiveness 0.252 
Number of previous bids -0.087 
Health and safety 0.633 
 
 
 18
 
Discriminating variables Function 1 
Method of procurement -0.345 
Health and safety 0.257 
Previous debarment 0.234 
Quality assurance and control 0.185 
Performance 0.175 
Reputation -0.165 
Competitiveness  0.159 
Failed contract 0.148 
Integrity -0.148 
Form of contract -0.144 
Management capability -0.127 
Progress of work 0.119 
Relationship with consultant -0.113 
Relationship with client 0.111 
Size of project -0.102 
Project’s complexity -0.100 
Co-operative outlook -0.094 
Fraudulent activity 0.094 
Resources 0.076 
Length of time in business 0.070 
Relationship with subcontractor 0.067 
Location -0.058 
Claims and contractual dispute 0.047 
Working capital -0.047 
Financial stability -0.045 
Type of project -0.032 
Amount of subcontracting work 0.031 
Stability of firm -0.035 
Capacity of work 0.031 
Standard of quality -0.028 
Credit rating -0.019 
Level of technology 0.017 
Response to instruction 0.010 
Specialised trade 0.003 
Number of previous bids 0.000 
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 Discriminant 
score 
Classified group 
Building services engineer   
   Respondent 1 1.250 Civil engineer 
   Respondent 2 -1.063 Quantity surveyor 
   Respondent 3 -2.185 - 
   Respondent 4 1.653 - 
Businessman   
   Respondent A 0.980 Project manager 
   Respondent B -1.587 Quantity surveyor 
   Respondent C -2.316 - 
   Respondent D -4.267 - 
   Respondent E -2.310 - 
 
Group Centroids: 
   Architect -0.475 
   Civil engineer  1.124 
   Quantity surveyor -1.163 
   Project manager  0.929 
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Discriminating variables Function 1 
Performance 0.001 
Quality assurance and control -0.353 
Reputation -0.454 
Integrity -0.241 
Stability of firm 0.152 
Financial stability 0.532 
Credit rating -0.176 
Working capital -0.014 
Resources -0.397 
Management capability -0.104 
Location -0.144 
Length of time in business 0.053 
Capacity of work 0.463 
Co-operative outlook -0.250 
Claims and contractual dispute -0.161 
Response to instruction 0.243 
Relationship with subcontractors 0.088 
Relationship with consultant -0.239 
Relationship with client 0.198 
Progress of work -0.047 
Type of project -0.303 
Size of project 0.262 
Project’s complexity -0.042 
Level of technology -0.208 
Standard of quality -0.026 
Specialised trade 0.369 
Amount of subcontracting work -0.363 
Method of procurement 0.258 
Form of contract -0.068 
Previous debarment 0.184 
Failed contract 0.582 
Fraudulent activities -0.175 
Competitiveness -0.142 
Number of previous bids 0.281 
Health and safety 0.306 
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  Predicted group membership Total 
  
Type of discipline 
Arch. C.E. Q.S. P.M..  
Original % Architect 48.6 8.6 31.4 11.4 100.0 
  Civil engineer 9.1 59.1 25 6.8 100.0 
  Quantity Surveyor 13.8 9.2 66.2 10.8 100.0 
  Project manager 5.1 15.4 15.4 64.1 100.0 
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Canonical 
Discriminant 
Function 2 
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Symbols used in territorial map 
 
Symbol  Group  Label 
------  -----  -------------------- 
 
   1        1  Architect 
   2        2  Civil engineer 
   3        3  Quantity surveyor 
   4        4  Project manager 
 
   *           Indicates a group centroid 
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Appendix I 
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PQC ANALYSED 
 
 
 
No. PQC Description 
 
x1 Performance The performance of recently completed projects.  
 
x2 Quality assurance and control Whether the company has obtained or pursuing a 
quality assurance scheme. 
 
x3 Reputation Whether the referees would use this contractor 
again? 
 
x4 Integrity Readiness to advise on buildability. 
 
x5 Stability of firm Is the company in the process of bankruptcy 
proceedings? 
 
x6 Financial stability The previous, present and future financial status of 
the contractor. 
 
x7 Credit rating A bank reference obtained from the applicant's 
bank to prove that the company has a sound 
financial status to carry out the specified range of 
work. 
 
x8 Working capital Availability of sufficient working capital to 
finance this project. 
 
x9 Resources Availability of sufficient labour and plant for this 
project. 
 
x10 Management capability Availability of experienced management staffs to 
monitor and co-ordinate the work. 
 
x11 Location Location of head office and availability of a local 
office in case of an overseas company. 
 
x12 Length of time in business Length of establishment in construction. 
 
x13 Capacity of work Contractor has too much work at any one time. 
 
x14 Cooperative outlook Is the contractor likely to co-operate with the 
client, client’s representatives and sub-
contractors? 
 
x15 Claims and contractual dispute Record of unjustified claims in previous projects. 
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x16 Response to instruction Did contractor response to the instruction 
diligently in previous projects? 
 
x17 Relationship with subcontractors Any adverse relationship with sub-contractors due 
to contractor’s fault? 
 
x18 Relationship with consultant Any conflicts between contractor and consultants 
due to contractor’s fault? 
 
x19 Relationship with client Any adverse relationship with client due to 
contractor’s fault? 
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No. PQC Description 
 
x20 Progress of work Did the contractor proceed diligently in previous 
projects? 
 
x21 Type of project Applicant should have carried out works of the 
similar nature. 
 
x22 Size of project Applicants should have carried out works of the 
values similar to that of the applied price range. 
 
x23 Project's complexity Contractor’s experience to handle the complexity 
as required in the present project. 
 
x24 Level of technology Contractor’s experience to handle the level of 
technology as required in the present project. 
 
x25 Standard of quality Quality of workmanship and material in previous 
projects. 
 
x26 Specialised trade The construction trades that the contractor is 
specialised in. 
 
x27 Amount of subcontracting work Usual sub-contracting proportion and which trades 
are usually subcontracted? 
 
x28 Method of procurement Whether the contractor has previous experience 
with the method of procurement used? 
 
x29 Form of contract Whether the contractor has previous experience 
with the form of contract used? 
 
x30 Previous debarment Contractor has recently been debarred by other 
clients from tendering, removed from another 
standing list or rejected by other clients. 
 
x31 Failed contract Whether the contractor has failed to complete a 
contract or recently has their contracts terminated 
by the client or has prematurely withdrawn from a 
contract. 
 
x32 Fraudulent activity History of convictions in professional conduct, 
default or deceive, non-payment of social security, 
and non-payment of tax. 
 
x33 Competitiveness The prices of previously received tender compared 
to the accepted tenders. 
 
x34 Numbers of previous bids Rate of returning tenders. 
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x35 Health and safety Record of health and safety on previous projects, 
and availability of health and safety measures. 
 
 
 
